Possible activation of the renin-angiotensin system in the feto-placental unit in preeclampsia.
The purpose of this study was to elucidate the mechanisms underlying the regulation of feto-placental circulation mediated by the renin-angiotensin system under preeclamptic conditions. We measured angiotensin-converting enzyme (ACE) activity, protein expression, and mRNA expression in uncomplicated and preeclamptic placentas and examined the localization of ACE. In addition, ACE activity and mRNA expression in human umbilical venous endothelial cells (HUVECs) under hypoxic conditions were analyzed. ACE activity, protein expression, and mRNA expression in placental tissues from preeclampsia were all significantly higher than those from uncomplicated pregnancies. ACE activity in vessel fractions was extensively higher than that in trophoblast-rich or macrophage-rich fractions. Additionally, ACE activity in HUVECs was significantly higher than that in human arterial endothelial cells, and ACE mRNA was primarily localized to venous endothelial cells of stem villous in placentas. Furthermore, hypoxic condition induced both ACE activity and mRNA expression in HUVECs. These results suggested that venous endothelial cells within placental stem villous tissues and umbilicus play an important role in the regulation of the feto-placental renin-angiotensin system, and in response to hypoxic conditions the feto-placental unit seemed to induce ACE activity in the placenta; such an effect would be likely to lead to regulation of the fetal circulation.